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APOCRINE SWEAT RETENTION IN MAN
I. EXPERIMENTAL PRODUCTION OF ASYMPTOMATIC FORM*, I.
HARRY J. HTJRLEY, JR.,M.D. ANn WALTER B. SHELLEY, M.D., PH.D.
Within recent years, the concept of poral closure and the effects of such an
obstructive process on the eccrine sweat gland have been clearly defined (1, 2).
The pathogenesis of the various sweat retention syndromes is now more fully
understood. Moreover, the need for further study of the "blockage factor" in
the diseases of the other glandular appendages has been emphasized.
Much attention has been paid to the sebaceous gland in this respect (3).
Follicular occlusion has been long regarded as one of the essential phases in the
development of the acneiform dermatoses.
In contrast, however, the possible role of ductal obstruction and consequent
sweat retention in the diseases of the apocrine sweat gland has received little
mention in the literature. Yet an examination of the clinical features of the
apocrine disorders indicates that poral occlusion may be of considerable signifi-
cance in their pathogenesis. This series of investigations was undertaken in an
effort to define the effects of ductal closure on the human apocrine sweat gland.
METHOD AND MATERIALS
Seven healthy adult white males between the ages of 20 and 28 were selected
for this study. Antiperspirants had been interdicted for at least one month.
The axillae of these subjects were shaved and the apocrine sweat glands
emptied by the local subcutaneous injection of 0.15 cc. 1:1000 epinephrine so-
lution. When the apocrine sweating had subsided, 5-40 axillary hairs in a circular
area (1 inches in diameter) were plucked with a fine forceps. These follicular
orifices were then treated in either of the following ways:
(a) Application of concentrated nitric acid, or
(b) Electrodesiccation (Bovie, unipolar, setting at 5)
In addition, several extra-follicular apocrine duct orifices were similarly
damaged.
Three days later the apocrine sweat glands were again stimulated in these
subjects by the local injection of 0.15 cc. 1:1000 epinephrine. Biopsies of the
treated axillae of two of the seven subjects were then taken after local procaine
anesthesia in a "block" technic. The other subjects were again examined for
apocrine anidrosis (epinephrine stimulation locally) and then biopsied at 7
(two subjects), 9, 14 and 21 days. Tissues were fixed in formalin, sectioned serially
and stained with hematoxylin and eosin.
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FIG. 1. Apocrine ,Sweat Retention. Low power view (60X) of cross section of axillary skin
biopsy taken 21 days after poral damage by electrodesiccation. The dilated occluded gland
is seen in the center of the field. Keratinous poral plugging can be seen in the epidermis on
the right side where the gland empties into a pilo-sebaceous unit. Normal apocrine glands
are seen on each side of the gland showing sweat retention. Note the smaller luminal di-
ameters.
OBSERVATIONS
Apocrine anidrosis was produced in all of the subjects examined. The anidrosis
was present as early as 3 days after treatment, and persisted throughout the
3-week observation period. Under stereoscopic microscopy (30X) one could
usually outline a small keratin "plug" in these follicular orifices. This was es-
pecially prominent at the 7—9 day period.
Miliarial changes were absent at these sites, and no clinical signs, either ob-
jective or subjective, were discernible, except for occasional punctate erythema
during the first 2—3 days following the application of the acid or electro-
desiccation.
FIG. 2. Occlusion of Follicular Apocrine Sweat Duct Pore. High power view (425X) of
keratinous plug in apocrine sweat duct opening. The duct on the right is seen as it empties
into a hair follicle on the left. Contrast normal fibrillar appearance of "keratin sieve" in
hair follicle and the compact occlusive nature of the keratin plug in the apocrine sweat
pore. Biopsy was taken 14 days after poral damage.
FIG. 3. Dilated Apocrine Duct. Medium power (250\) view of apocrine duct just beneath
poral block. Note "cast" of apocrine sweat. Biopsy taken at seven days after injury.
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FIG. 6. Apocrine Sweat Retention Due to Poral Blockage. Low power view (170x) of
dilatation of extra-follicular intra-epidermal apocrine sweat duct. Note casts and fact that
no rupture has occurred. Biopsy taken at 7 days.
The pathologic alterations of the apocrine sweat gland which occurred second-
ary to these damaging procedures were at a histologic level. They were illustrated
in the accompanying photomicrographs (Figs. 1—7), and are listed below, viz.:
(1) Focal hyperkeratosis and keratin plugging of the hair follicles and apocrine
ducts, both follicular and extra-follicular.
(2) Dilatation of the apocrine duct progressively down toward the apocrine
tubule. In some instances there was near cystic change of the duct (Fig. 1) and
dilatation of the tubules. Extreme flattening of the lining cells was seen, along
with luminal coats in many sections. These changes were not evident in the
biopsies removed 3 days after follicular damage. At this stage the glands appeared
normal except for the keratin plugs noted above. The maximal dilatation and
cellular flattening was seen in the 7—9 day specimens. At 14 and 21 days, these
FIG. 4. Cystic Apocrine Tubules. Low power (165X) view of dilated apocrine sweat
gland tubules seen 21 days after poral closure. Note "cast" in cystic tubules. Contrast cell
height of normal apocrine tubules in left side, with those of cystic tubules on the right.
FIG. 5. Occlusion of Extra-follicular Apocrine Sweat Duct Pore. Low power view (160X)
of keratinous plug in apocrins pore with consequent trappage of sweat and dilatation of
duct due to increase in intraluminal pressure. Biopsy taken at 21 days.
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FIG. 7. Pen -tubular Fibrosis seen about Dilated Apocrine Sweat Tubule. Medium power
(300X) view of dilated apocrine sweat tubule with fibrotic sheath. Note fiat cells of gland
showing sweat retention in contrast to normal apocrine tubules. Biopsy taken at 14days.
changes did not appear to be increased, nor was definite evidence of glandular
rupture present.
(3) Some degree of periductal fibrosis was detected. This varied in different
subjects, and could not be correlated with duration of the obstruction, size
of the keratin plug, or subsequent stimulation of apocrine sweating.
(4) These sections were otherwise normal in all respects. The absence of an
inflammatory reaction was notable. Furthermore the sebaceous gland appeared
unaltered.
DISCUSSION
Comment should be made regarding the technics employed to close the
follicular orifices. While it is comparatively easy to produce eccrine duct occlusion
with even the milder injuries to the skin produced by maceration, ultraviolet
light or adhesive tape (4), it is apparent that greater keratin damage would be
required to close the more patulous hair follicle orifice. Concentrated nitric
acid and electrodesiccation were utilized effectively in this respect. Both technics
allowed for the treatment of a single hair follicle orifice. The acid was of additional
value since it flowed down into the hair follicle and produced changes along its
course, including the rather superficially placed apocrine duct orifice. Similarly,
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the electrodesiccating current permitted extension of the injury to a deeper
level.
The presence of a terminal hair in the follicular openings of the axillary skin
prompted an additional preliminary step in our "plugging technic." It was
felt that plucking of this hair permitted more consistent and complete occlusion
of the follicle. Apparently the hair acts as a stylette in maintaining patency.
The absence of an inflammatory response accompanying these histopathologic
changes is not surprising. Only minimal erythema was visible clinically at the
third day. In addition, rupture of the apocrine system did not occur, even at 21
days. It will be recalled that such a "break" is necessary in the production of
miliaria, a manifestation of eccrine sweating into the skin (5). It has been thought
that rupture of the apocrine duct or tubules might represent an early change in
the pathogenesis of Fox-Fordyce disease or hidradenitis suppurativa. Certainly
other factors such as infection, endocrine variations and individual susceptibility
play a role in these diseases, and may so modify the apocrine sweat gland as to
permit such a rupture. In this regard it is significant that all of the subjects
studied had had no skin disease.
The subjects were not examined before 72 hours since studies on the physi-
ology of the apocrine sweat gland have shown that apocrine sweating cannot be
induced for 24—48 hours after complete emptying of the gland. This refractory
period is required for the refilling of the tubular reservoir (6). The absence of
response at 72 hours is definite evidence of true apocrine anidrosis.
The progressive dilatation of the apocrine duct and tubules confirms the purely
mechanical nature of these changes. The gradual secretion of apocrine sweat in
this closed system is accompanied by an increase in intraluminal pressure with
consequent ductal and later tubular, dilatation. Eventually this pressure arrests
further secretion. Apparently the duct represents the most distensible part of
the apocrine system. The tubules may be more resistant to pressure effects
because of its unique myoepithelial sheath-like coat.
The extreme flattening of the apocrine cells seen in these sections is worthy of
emphasis. Previously this change has been thought to represent either a resting
gland or atrophy of the tubular cells of unknown origin. As is clearly demonstrated
in Fig. 4, the low cuboidal state of the apocrine cells in the resting or early
secretory phase can be easily distinguished from the markedly flattened atrophic
cells of the "blocked" gland.
Examination of routine axillary biopsies has indicated that asymptomatic
apocrine sweat retention occurs rather commonly, for it is not unusual to see
changes in the so-called "normal" axillary skin which closely resemble those
experimentally produced here.
SUMMARY
Apocrine sweat retention anidrosis was experimentally produced by selective
injury to the apocrine duct orifices. Clinically there were no changes, but histo-
logically keratin plugging of the ductal orifice, cystic dilatation of the ducts and
tubules, and flattening of the lining cells could be demonstrated.
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